




Distribution Statement A. Approved for public release; distribution is unlimited.

Transforming 
Microelectronics
Transforming 
Microelectronics

Edgar J. Martinez
DARPA/MTO
Edgar J. Martinez
DARPA/MTO



Transforming MicroelectronicsTransforming Microelectronics

Distribution Statement A. Approved for public release; distribution is unlimited.



Wide Bandgap Semiconductor 
Technology Initiative

Wide Bandgap Semiconductor 
Technology Initiative

time

C
ur
re
nt Si
SiC

Qrr

-10 -5 0 5 10 15 20
0

5

10

15

20

25

30

-10 -5 0 5 10 15 20
0
5
10
15
20
25
30
35
40
45
50

G
ai

n,
 d

B
   

Po
ut

, d
B

m

Pin, dBm

 P
A

E,
 %

RF ElectronicsRF Electronics

High Power ElectronicsHigh Power Electronics

E. Martinez J. ZolperE. Martinez J. Zolper
Distribution Statement A. Approved for public release; distribution is unlimited.



WBG Semiconductors Focus AreasWBG Semiconductors Focus Areas

Distribution Statement A. Approved for public release; distribution is unlimited.



WBG Semiconductors Focus AreasWBG Semiconductors Focus Areas

Epitaxial Materials

4 Material Technology
4Bulk Crystal
4Epitaxial Materials

4 Material Technology
4Bulk Crystal
4Epitaxial Materials

Distribution Statement A. Approved for public release; distribution is unlimited.



WBG Semiconductors Focus AreasWBG Semiconductors Focus Areas

4 Material Technology
4Bulk Crystal
4Epitaxial Materials

4 Material Technology
4Bulk Crystal
4Epitaxial Materials Epitaxial Materials

Inductive 
load 

Vbus

Motor  Drive

Power switch

Fly-back
diode

4 Device Technology
4Fabrication Processes
4Device Physics
4Device performance Optimization

4Integration
4Integrated Circuit Demonstration
4Packaging and Thermal Management

4 Device Technology
4Fabrication Processes
4Device Physics
4Device performance Optimization

4Integration
4Integrated Circuit Demonstration
4Packaging and Thermal Management

RF Integrated Circuits

C

B

Vb2

Electron Devices

Distribution Statement A. Approved for public release; distribution is unlimited.



WBG Phase I ObjectivesWBG Phase I Objectives

Correlate material Correlate material 
properties to device properties to device 

performanceperformance

WBG SubstratesWBG Substrates

SourceSource
GateGate

DrainDrain

WBG substr.

WBG substr.

HeterointerfacesHeterointerfaces

Epitaxial 
Materials

Four inch, high quality substratesFour inch, high quality substrates

Optimization of epitaxial material Optimization of epitaxial material 
processes for high uniformity, processes for high uniformity, 
reproducibility, and device reproducibility, and device 
performanceperformance

Distribution Statement A. Approved for public release; distribution is unlimited.



FY02 FY03 FY04 FY05 FY06 FY07FY02 FY03 FY04 FY05 FY06 FY07
WBGSTI Program PlanWBGSTI Program Plan

Phase l
Material 

Technologies
Phase ll
Device 

Technologies
Phase lll
IC Tech. 

Demonstrations

Distribution Statement A. Approved for public release; distribution is unlimited.



Applications of WBG SemiconductorsApplications of WBG Semiconductors

4 Multifunction RF Sensors and 
Wireless Communication 
Networks

4 Electronic Warfare

4 Electro-magnetic Weapons

4 Electric-Vehicles

4 Multifunction RF Sensors and 
Wireless Communication 
Networks

4 Electronic Warfare

4 Electro-magnetic Weapons

4 Electric-Vehicles

Distribution Statement A. Approved for public release; distribution is unlimited.



Distribution Statement A. Approved for public release; distribution is unlimited.

CHIPS THAT CAN THINKCHIPS THAT CAN THINK

Enabling a new generation of 
integrated microsystems with the 
ability to exploit embedded 
information and convert it into 
knowledge to achieve superior                
levels of performance and                 
adaptable functionality

Enabling a new generation of 
integrated microsystems with the 
ability to exploit embedded 
information and convert it into 
knowledge to achieve superior                
levels of performance and                 
adaptable functionality



Intelligent MicrosystemsIntelligent Microsystems

Digital 
Electronics

Analog/RF
Electronics

Digital 
Electronics

Analog/RF
Electronics

MEMSMEMS

Mixed-signal TechnologiesMixed-signal Technologies
Distribution Statement A. Approved for public release; distribution is unlimited.



Distribution Statement A. Approved for public release; distribution is unlimited.

Intelligent RF Front EndsIntelligent RF Front Ends

RF DeviceRF Device

C

B

Vb2

Adaptable NetworksAdaptable Networks

Input Impedance
Intelligent Microsystems

Real Time 
Adaptation
Real Time 
Adaptation

Adaptable NetworksAdaptable Networks

Heterogeneous
Integration

Heterogeneous
Integration

Self Assessment and 
Intelligent ControlIntelligent ControlIntelligent Control

Self Assessment and 
Intelligent Control

Chips that can think to adapt  to rapid Chips that can think to adapt  to rapid 
changes in the battlefield environmentchanges in the battlefield environment



Distribution Statement A. Approved for public release; distribution is unlimited.

Impact of Intelligent MicrosystemsImpact of Intelligent Microsystems
4System multi-functionality

4System adaptability to changes in battlefield 
environment or operational demands

4 In-time mission training and reconfiguration

4Tolerance to aging effects

4Less sensitive to fabrication errors

4System multi-functionality

4System adaptability to changes in battlefield 
environment or operational demands

4 In-time mission training and reconfiguration

4Tolerance to aging effects

4Less sensitive to fabrication errors



Relevant Topics of InterestRelevant Topics of Interest
Mixed-Signal Design Methodologies 
Three-Dimensional Microsystems 
Design

Intelligent Microsystems
Wide Bandgap Semiconductors

Vertically Integrated Sensor 
Architectures
Mixed-signal Converter Technology

Advanced Silicon Technologies

Wide Bandgap Semiconductors
Ultra High Speed InP Electronics 

Mixed-Signal Design Methodologies 
Three-Dimensional Microsystems 
Design

Intelligent Microsystems
Wide Bandgap Semiconductors

Vertically Integrated Sensor 
Architectures
Mixed-signal Converter Technology

Advanced Silicon Technologies

Wide Bandgap Semiconductors
Ultra High Speed InP Electronics 

Dr. Anantha KrishnanDr. Anantha Krishnan

Dr. Edgar MartinezDr. Edgar Martinez

Dr. James MurphyDr. James Murphy

Dr. Robert ReussDr. Robert Reuss

Dr. John ZolperDr. John Zolper

Distribution Statement A. Approved for public release; distribution is unlimited.




	Transforming Microelectronics
	Transforming Microelectronics
	WBGSTI Program Plan
	Impact of Intelligent Microsystems



